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(54) DATA MULTIPLEXING STORAGE SUB-SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To enhance the processing 
performance of each storage sub-system, by 
suppressing the increase of a load accompanying data 
copy for data multiplexing between plural storage sub- 
systems. 

SOLUTION: In this storage sub-system, a master disk 
sub-system 104, which has a constitution connecting 
disk storage devices 116 under the command of a disk 
controller 103, is connected through an inter-master and 
remote data transfer path 117 with a remote disk sub- 
system 1 05 in the same constitution, and write data 
outputted from a central processing unit 101 through a 
data transfer path 1 02 to the master disk sub-system 
104 are copied to the remote disk sub-system 105. In 
this case, this storage sub-system is provided with a 
data update under of time storage table 109 which 
manages a data update history for each data 
management unit such as a track, cylinder, volume, and 
file, and the continuity of the data update is judged for 
each data management unit, and an executing equipment is controlled for summarizing the data 
copying operation so that a load resulted from the execution of the data copy can be reduced. 
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>f -x ^ f-^V* 7^*5 J; t^mi 0)7*4 * * ffiiJ»3S«i 1" 

^y^rAa, -ttupix*2 <D^3te««it. Sf2 
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^Mb t t^v * ^ lEm^a^istt^^o^— ^ » 

* ii*3&««M>3 T^^fo I /o ^T$S^^ b Tfc ^b x 
t^V ^ ^ »J»S6«rt*D*-Y ^ ^ ^y J-t-^ Sr^&fft 
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RT_I /Ot^SSi^ m2 0)7*4 ^V^isXT 
ACTLTWRTJ /O^gfiL, ^ co» 
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expensi ve Di sks ( R AI D) , s p 
ring C O MP CON 5 89, pp. 112-11 
7, Feb. 1989 COl^t^Ti^^ avCV^ftflfT? 
fc£ c R AI D-5tfl ^i^^T^Srn + 

mfgco^v * ^ Eiisaisr— my*—* mm&k L , 

f^ofc5-Wi( fcixJi, ^V^g£f*_hC01 h 
9 ^ ^ ) n fSO^V * * fB'B^e^^f iJL XWiti 

o * i-n fi^r^ WtSr 1 f/v—zfb L T^y 

m«o * £ffr&-T5 o JESx— * ^Ercot cot S 
^nlfi-r— 9 Sr#tefc1~5 7*— 9 lf;v~-zf<Di&$hT'( * 9 

—9 mzjm&^-^k pjw* ^^^^^ -o 

<of^^9 CUBKBfcisI* »K ± D SS^ffiL ^ffifcteo fc 

t L-ct> . a«5E»fb//v-- -romon — 1 «<bt*-# 

flcojnlfi^-^ £rJEfrU T&5< n i: -eifeS^J^^— ^ co 
fttffitfSft £ jxs „ d co J; 9 {cb T^V * ^ S^^V * 
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^0 f*^^e^^ofc5-W4^-^coMgf^ 
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40 T_I /OdSjeJK:**. ^WW^tozJIfl^ 

^ l fe^ mm jfsi co^v * ^ nmsaub^s; 

m$rf—9 <Dfy%%k »TKIft**h,rfAv M2 
C0^> ^ ^ f-^>^ ^i, —(DWR t _l /o co^tE^: 
S:, Ml co^^^S^fecoMl co^V^^ 7 ^^ 
^ A -^cowr T _I /o iHl^J: t) B0«f 5 r t rM&t? 

J: < ~mtky*—9 *4 1 *5 ^^^14tg[R3 _bco»±co^V 

50 i:*Si!*7^^»S^f5rtft m^^r^^^* 
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[0016] rai d-5 <Dmw&&>ia&. m 
tm ^ r >f 9 -r h j&XDTc&T--* x\^ 

:7V h Sr rtLbS twJR^S o fill *5J: U«2 co^ 

Y^^t^r^sRAi d-5 <z>iai**5WS>s» 

-g\ fg2 C0tV ^^t^fA^WRTJ /0£r 
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wiifb r , mmmz-thZT*—? 

[ 0 0 2 3 ] 11 (DmM^^T^<DtmM 
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[ 0 0 2 8 ] H=1\ EH Sr^V^T^aK^JB^^— ^ 

SKI 0 1H1 ftV^Lfln *(Df- ^(si^^l 0 2 
"C^S ititrf* * 9 D-^fx T^^9^ ^9^ 
zfi/x^J* I04il, rlftr-^ 3r«*frr5 * 

7^T^l 0 5 it5o y 74*9 ^Is**? 40 

>r ttMWKIH o 3 i . iBToi ^v^tn fi^V * 

9 fS«^«l 16i^ nS o -<£>n fBcD^V * 

^fEttftfil 1 6 ^OfEtS^Sifimr^ORAI D-5 -e 
fcotf) T4X9Mtffl£Wl 0 3 ft, 1 feV^Ltt 

n iO»C P U Wl7 P n 1 1 0 7 i , l&V^Lte 
n ®o*fry ^e— f> WJWffi^n-feyiM 13,1 ft^LW: 
n B<OMt>{ * 9 ©JWffi^n tyfl 14 Sr^o^vi^ 
-fxi -fey i^^J; 5 *J&£ ti, ^ti/CTu MC P Ut^ 50 
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te^/K— h 106, aty ^e-h 7—9^mM—v 1 1 

2 , Wr-iTsI??— h 115 §r^LT^§iSi: 
te3&Sr»J»i-5 o r. 0>CtC P Uffl®ffl^ 0 n ir^y 
1M 0 7 Sty ^e— h Umm^^y^i i 3 
^nir^i^-^^^^ry >-^W{-fiJWSrW 

ir-x pTIBs&^yV^^^E-y lilt, 

n -fey 1h6>e> f±*3i/^ 1 1 0 ^TT^ir^^ti^o 
[ 0 0 2 9 ] *^J£o?F#J^^{-fi, r co#fcii^ ^y 
1 0 8 K % ^^3EmaBBHB«^--^l 0 9 ^}$o 0 
r co^^-e^ ^ ^ ^ i^^V^-^A 10 4 m 

±fi(cf5:gLTy ^e— h fV^^f7V^fAl 05i 
#^co^ ^^fflft^ffii o 3 (Dm&l ^V^fto 

-y h ra^— ^ i 7 i^r^M 
t5o r^-e^^-y ^e— h ^ teSS^l l 7 t 
ltd fctxf^WffliifSlH]^^r*5iftlEl^<^ffi« 

[0030] tp*fiyg»iti o l ( zfysf^V c 
pu) ^^(D-^^^^^^^^V^^^l 0 4 ^co-r 
— * MSr^^^L fc k # ^Kf^J^ov ^T^i~ 0 02 

5 C ^-^MffiH3»?S'»^-^i o 9 hc, nmm^ 
y cyl) , zifb^^i^f 

7VH 0 9^rn n ffi; *^UfiM^tt3 ®, A® 

-CS(201-20 3) ) fS«F-rS 0 **f*ft 

^VV2 0 4 Irjfo, tMrftVS^V 7^— 

o 4 te, ftffW^MSfEi^fatt^-^vv^v^^ 
204a, -mmmmmmzm^-?*^^^? 2 0 
4 b , -mwi^Mmmmmr— ^^^^2 0 4 c 

[0031] g:^, .bfio^^aasgi 0 1 
^-f-^y c p u^b ^ ^ fV ^ ^ t7 % >^ f a 1 0 

4 [C^WRTJ /O^gffiLfct t^CPUffl 
Wffl^n-fe^iM 0 7 <^»J»^n^9^^)»J«( *1 <0 
•MWKifB fcovvc, H3 O^a-^-r-h ^^v^xift 
PJ-T^o ^fjx^3 0 1 TJtfiCO^^L^gl 01^ 

L , 7^3 0 3 T^CPUf^fiS^-f 10 6 

p u -^t-y ^ ix^^ ^&y m<oy*—9 tesisrje»u . 

^W^7^-^/V2 0 4 ^^^Sftfr^frlHl^fB'Sx- 
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tt^^VVAffi( 2 0 1) SrWT, *"ryy°Z 0 6 "CS 
JV1 0 9 co^^b U Sr^^h r^-y°L, ^^^/^°3 0 

7 -e±:{i^^^as^isi o i ^wrtj /oc^m 

IBTOxV ^ fEtt^fil 1 6 ^<DmM(om^ iZ^i, 

i ttg&s *f^v * ^ fww/H:/* ti 1 4 (Dpsmiz 

[ 0 0 3 2 ] #Ct£ N MV MWJB^P izy 17-1 1 3 

co ^ - fi< t cofc cowr t _i /o ^ftmmKWrf 
5 ffifafn ^ A ©Mio-ffilCov N 04 t>TH 
5SrMv^iftHi-5p H4 ttiteT*— * JEW EHHEIfcT 1 
—Zf/l'l 0 9 ©»J«I^BW"5ft!a^c2— <^WC*>5o *t 

[u-misti^— 7>i o 9 y h 

^fAl 0 5 ^WRT_I /O (D* fris*. — /VjoJ; 

o*wr t _i /o m$f%m&ftts:o o ::txf^/ y°4 
0 l co/imA y £ —^'SMmm^Wr—-f;\-l 0 9 co 

4 0 2 COmMB fj;ZlftWRTJ /O^^r^ — /V» 

>b com^mmmmt -tz> 0 ^^401 -ejg» 

0 9 <D<gm<DjtQ&£fi-y£y o ■tTfcfc'b, X-Ty-fl 0 3 
T\ W^W$4i/$"r—-7?\'2 o 4 co— ifcftafr^T*— 
^MfrS^fBfS^-^Vvi 0 9 SrSi-*-<>'^7 t — ^/v 
( z:i±^tuM^0»fStS^-yV^V>'^2O4c ) co 
fg^—Bfi^cy — ^ oiy T^31@L \ ^"rv 7° 4 04t 
— tfirftfuo^— ^MSflEj^iB'tt^— ^/vi o 9 SriSi^K 

4 b ) *-mxm<D^-?mftmmmfr--?^i o 9 

y^204c) o ^fy/4 0 5 T?ft 40 

gfco-r-^MSf[HimfB'»^--^/vi o 9 £*rr*v^ 

*f?W^M*rII]»fStt^-^V^V^^ 2 o 4 a ) 
*ftWoMff[H]»:IB«^-^l o 9 

9 ( -mxm^Mmm^r-^^^ ^2 04b) 

f-iS^i-5o **ry74 o 6 -ey — ^ my ri:®8tt 

9 m^m^m^^m^Mfr-y*/^^^? 2 0 4 a 

^JESfEftEttcT 1 — ^/n 0 9 fcftofc^— ^B*^ 
3 TL*SPrfbfcBB 0 -©«ttt, WjeHSatfT*-^ 50 
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MSrlEimfBtt^-^Vvi 0 9 0**ffiSrA*i#*.1M:f5« 

5 i — SftWR T I /O * -jr^a — /Wo ± VHfTtoa 

5rtT?i9 ( X-Ty-fA 10) 0 

[ 0 0 3 3 ] r cO^S{LWRT_I /0*^$^*— A* 
"!"«, ^ry ^5 0 1 ^6 ^ry ^5 0 5 f-f ^ 

^t7^rAi o 4 ±i:ig*otv^y f4 y 

^t7^fAl 0 5 — (DJKfcWf— 9 <D&MtBM~?&> 

MffHimtB'lt^-^Vvi 0 9 ^fSiaot, M 
SrlD^co^^^b^ffix., wrtj /om?(DM 

501 -tf^yi'^fey ill ±c^y ^e— h ^V^^ 
ty^rAi o 5 — (D^KWf—?$:Wim-tZ>o ^.(0 

l i ±jo*f— ^fl*fe(a§i)OTfcott ^v^L, 

LRU7;^y XACtStOTfcott AV\ X7^; 
^5 0 2 -etfcSRS Jxfc^SUfc-T*— ^ o«gBc 3E 

9 ^^^m-To ^^^^°5 o 3 r\ zn±{-tSuoM*fIH 
6 r co^-eco^f^-^ CO^>ri^^ - 

( ^-t^^^S 0 4—5 0 5 ) 0 ^^yV°5 0 

4 -CSRTfeSl*^— ^oj6H{c*frs Mff^^SM®^]iz 
«lv^ii^tt N ^f^M^n fi{bWR T (DM^t L , y^e 

~h fV^^t7^TAl 0 5 -WRTJ /O&m 
'<Tt%> ( 7°5 0 6 -5 1 0) Q 

[0034] mz, "coziftwRTj /omiftm 

ICOV^— WSrlBi"( ^^y^5 0 6 —510) 0 
[ 003 5 ] tf, ^K*SB*r— ^ fc«jS+5 3 
h ■z'V^^^V^^^l 0 5 COxV^ ^ (CxfL WR T 

^ -v^K &Wrrt%> (777^506) 0 

[ 0 0 3 6 ] X'ry'T'S 0 7 TSfWRT^vyK ^# 

5 0 8 T?y h ^V^^^ % >^^^1 0 5 frh<OI 
/O^T*ft#^Srff5 o ^tT^T^7°5 0 9 JCT^ 

fc^tcf^ ^^^/^°5 1 0 CD^y— fty»SrtfV\ 

[ 0 0 3 7 ]rW5C, 7>^ttfc*^±^t 
ttlSfl 0 1 cOy^V ^ ^ X— ^ c7)Mff(CpLT 

xfi, #lft^feftcowRT_i /o^<a^m\c, "f— 

9 -m^mmmfr-y^vi o 9 ^r#^u, n ttftstw* 



13 

JI»TL o-ofc5 7*—* §C*£i *0WfL X > JtMSfRJl-feS 

— h 7V ^^f7V^fAl 0 5 ^CO^cRE^t"— ^ (7)^r 

yV^^ey l l l ^co$iJffla^^{£T?rtHl@UT, v- 
^ao*^ v-cx^^ey 1 1 i ^MM^Mtofa 

[ 0 0 3 8 ] £ h \z. y 7*— 9W$0ytt£><o-*?'7s9 — y ^ 

— h raf^ei^i 1 7 ^m^tzMw^— 9m 

m&WVQ s ^9~V ^—h mf—9tm^l 17 & 

mco^mm^mm^ & f—9 ^mit^m^ 
[0039] c mmmm2 ) eh tc^j^n^ 

x^f^fAl o 5 t (om\ctert%Wfc*^--Wfe 

m\^rt%mmm^—9W^<Dmm}m M2 <owm 

l o o 4 o ] itk xJi, mi \z.mir^^9 r>f f-^ 
vxtAI o 4 ±co^y ^t*— ^Srfffctcz: 

7^LTS£t5^ ^^^^^^v-X^l 

o 4 o 3 mzTcommv * 

-Af^^f^r/^^y 111 _btCX^— 

-^CT)f^^WRT_I /OWot!J ^f^f 
X ? -y-zfisx^rJ* 10 5 5AtP 0 - (Dtdf^r S«* 

y ^.-^CD^h 7 2/^ ( trk) iii:Sot» S-T 
r k K <t o T» b° - ( ttffl^/^y r, 7^ 

ft) Srff^5 o giar^y ^--^^bco^T""^^ 
sosittiai ^^i-^v ^ 9 fflmjfiy* -t* tiu* 

fMWL. y ^e— h ^^t7V^rAl o 5 -»cowr 

t_i /ocD^m>#y mmmyvtv^i 1 3 

t 0 0 4 1 ] me items ~7 n ■ — ^-y- 

©#y <-j**f—9 ^mm^xm^Mmmm^Mirz ± 

tfm»fS'&^-y>vi 0 9 ©ttfWSKov^TH:, 7G<7> 

@2 ^t^i23 icffl^tcigr&k mm^mm^m o *t 



( 8 ) ^BB¥1 0 -3 3 3 8 3 8 

7^601) , ^tt^r^x^ 

ftfecOT^— ^JBWlISaBltx— ^A-l 0 9 CDfflBrgRrtti 

i-( ^^^6 0 2 ) 0 rrti [E]coy ^e— h ^ 

f7>^T^l 0 5 <D%MSLfcfflk<D s ?'--9 )¥- 

0l( Y"7v9) -efcsv-y ^tfiffeott av^t, 

* fch 9 ^ 9 ffet^otfc \ ^ 7^ ^6 0 3 -C* 

m<owm^ t:° -*t*^^M ^ ^SJffl^ t° — «ya 

co^/y-v?^— /vSrfipi5 (^ry7 p 6 0 4 jsJ;^^ 
7°6 1 3 ) 0 7°6 0 4 T*2fe^ b°— *HMW8E^>3E 

y 1 1 1 ±idff&-fS (Cache Hi t ) 

*V^( Cache Miss) £r^Srf-5 ( ^7^> 7° 

6 0 5 ) 0 :*7^ 7^6 0 6 "CC ache Mi s s Xth 

y°n^ v ^r\ l 4 \zm^, *Ty7°6 0 7 T^O^T" 

-^y^M^TL \ ±h7^y9 ds^r^ ^ ^ ^ey 
ill ±icxf-i ^v^SixTv^tttB^raft^fc* 

COWRTJ /Offfiy fV f 7^77^ 

10 5 Wt*5 ( ^7"^^°6 0 8 H612) o r COfe 
3Stt % 3fe(C|g|5 (^^bfc^JE^(l<D«yat [W| — Xfo5> 0 
*T^7°e> 1 1 \ZX HMik(D fc COWR T __I /O ^51 

^iE#tc»Ti-5t , ^^^6 i 3 -esu^w^ t 9 — 

3^ *f*7^-f ^ ^r31iRL , r tlti Xk P«^SiJ#P^» £ 

[oo42]roj;9i:, ^mmmm<Dm&\z.te, it 

gfil 1 6 (Z^t"— ^?ry ^E~b XV 7^f7^7 7 A 

105 ^S^-t-s^OB^-^^^^tev^T, T 5 — ^* 

[ 00 4 3 ] ( Hft07BtR3 ) [Hi 
Wl&fO 1 ?— 9 ^Mit&w^zfi/X "rJ± fc&V ^T. R AI 

y ^e— h rV^^t^T^i o 5 {cxf— 9% fem 

[ 0 0 4 4 ] 117 jC*Saft(OJgtBlC*3*t5RAI 
50 (7)7^— ^^ftcD^^i- 0 R AI DKfa57^0 



( 9 ) 



#58^1 0 -3 3 3 8 3 8 



15 

L. f^^SWfit fc£:xJih fx* 
-f * £r T^«i"5 o f— 9 ( ten 
itLXyVy^zf^m^, **tfc#b— o*fctt«»^7C 

0 /^fbn -1 7iy^lrl *h L— oco 

Tuftf — # (Pari t y #0 ) £rj#0 0 [WWH^f yy 
9 #n XI #n XI +( n -1 ) h 
tefcfrLPa r i t y #1 £*#0 0 ^ n T/lSt^— ^ GDK 

W^MT*oT!)^V\ RAI D^^tt^f 

^ ^9-f h ^srejcfiT 5 -^ SrfP 

[ 0 0 4 5 ] £1\ #^C0^h JJ^tXO&f^ mSL 
( r <o»^«:h 5 y * ) 0>#* tc*f~T5 3E*fS*:o** 

105 raut, w.m^titch 9v?<D7*—?<Dfr&m 
Stry — k ^ r -r 5 h Mt^f u ^ 

[ 0 0 4 6 ] -tTfcfr-fe, Zlfi-fbCO/c OWR T _I /O 
«^«oT1Eff^*$n5*-e, WRT_I /OtDffif 

3s at nft v vst-a^i, mmr—9 ^ *r*J*. — /vl ^ 

WRT_I /Ot?<KSILTt«tV^, M^SiVCVvfe 
v^ia— ^^^Joffi^x— ^S:5WrCWRT_l / 
o-ey ^e-h 7*4x9 0 5 MS#&tK: 

£ JCjzoT, y «=E— h 7M 7^t7^TAl 0 5 \CX 

y^Cfy^Y dMEit* tt5 £ 5 fc»J#1-5 r i 
[ 0 04 7 ] ±j£<DmX*fe, Xhy^f -7 ft<D&b yy9 

*US^fe#i: It, ^ x-r ^ ^ ^^v-^ fi^l04^ 
b y ^e— h 7M 7^t7^xfA 105 — of- 9 



76 

^te^^gS^fi, 5ns /mt£<DX\ iSm^fBttl^ 

[ 0 04 8 ] -fftfc^, r co^mmmi^Mitcot^(D 

WR T _I /O h 9 ^ 9 Wtotolt-^W 

K ft«BM-5*SK: It, Hi ^108 
td, IU8 i^i/^ ti5i^¥§WRT_l /OfeEH* 
WtfclftT 1 — ^VV8 0 1 t ¥^i«Mmm^cb'}>98 0 2 

( ^mmmmwt: n) srKttSo 

[ 0 0 4 9 ] 129 ttlh 9 ^ * K © 

mM\(V7 n — ^ "-h O— WS: ^ D T _I / 

I /0«tf^^^»ft«Bh,tt, H5 ^^tt>(D^|^ 
«fc*>5 o r cons td^ll^ ^fc^oaaxtcjp^-r H 
9 (DMXte, ^^^9 1 1 tf — ^teiSWtt^F 

*0SrfB*L, ^T7 7°9 14tl /O^T^^IE^c 
ftStbfc^535^S:2pJ^Lfc«. ^^^9 1 6 xm$M 

t n&gmt&$Mb comfit wrt_i /o %mm 

m( At ) ^-Itffil-^o *Ty7°9 1 7T% ^iV^X(0 

^mmr_i /o«aaWFiB( t m> t ^mtfffl* n^t 

WRTJ /OgLWffpK At ) d^fe *»f^¥*SWR 
30 T_I /O^Ji0tP B 1( t m) &»m-f% 0 ^fy- 

^9 1 s t*fflt^ft»)¥«wRTj /o«ysB#ng 

0 1 fc«BWu, ^77 7°9i9 xw-mmmmmxv^ 

9 8 0 2 ( N) ^r^>-^y ^ -TS 0 ^^^^°9 
1 7 OUtfH fi^WRTJ /Oiaa^FW( t m) COM 
St) fct^.fiTiB<D( 5£l ) i^l^^afit) 

[0050] 

[ mi ] 

* m ^ JV+ 1 ^ ^ 

[ 0 0 5 1 ] _hfe<£>£5 (CLT¥^fWRT_I /O^S 
t m) SrMfflb, I(DWRT_I /OW-/^ 
K §ttu(c^ h7-Y ^JcDf— 9 SrflHTC. y ^e- 
h fV^^^V^^l 0 5 (-jgffSrffftofc^Sh 

0 COiHtuiC 5p*|/WRT_I /0«BS^IB( t m) 
50 5 0 f-tx.^ y — K*f-{7r>f7Y h *5<tt>* 



17 

WRT_I /OAG3W*IW( t m) (Djvi^ttML, t m 

[ 0 0 5 2 ]r^5^ -^^-y ^e— h ra^— ^te 

^ *i~f J* 10 4 ioJ: IPJ ^e— h 7V * ^ if :7V 
^fi^i o 5 krai D^Sre^— ?*W$r$'%>W& 

ai o s -ey -K^e^v ^r-r^-rh ^^t^^xh 

[ 0 0 5 3 ] jK±^W#K±oTftS*tfclBSS:ieiS 
[ 0 0 5 4] 

[ 0055] it, ^mm<o^ T—p^mtmrnfr^y 
* t a i tf^ m^e>mftj?fe 

[ 0 0 5 6 ]4fc, «HWf^ ^fif LIB'ttf-^^^ 

[ 0 0 5 7 ] ^^(^^-^^aibfEtt^^^A^ 
<ttbffx RAI D ^(DK^WMj£<Dm^<D^m^7* 

[ ^0ffi¥ttM£] 

[ mi ] imm<D-mm<DmMx*ihz> t-z ^mmm 



(10) WmW-l 0 -3 3 3 8 3 8 

18 

I m2] ^mm^—mm^mmxh^T-^^mitmit 
[ H3 ] ^w<D-m^<Dm^&ZT—*&mi&9; 

o 

[ 04 ] *^K^-*^^Tfe5x^#«^IE1t 
70 [ 05] *55S^-*tt©8Stfc5f^#»ffll 

So 

[ 07] ^mm^-mmmmxh^T—^^mittm 

[ 08 ] ^mm(D-mmmmx^^> r-? ^mm'& 
mxh^ 0 

[ «F#^ttK] 

10 1 •••4 =I ^S3g»( ,10 2 -•-7 =? -^^ 

( fgl co^-^teiiSK)' .10 3 ---^V Xfffl 

fEtS^V^^A) N 105-U ^e— h t^V^^^v 
50 .x^A ( ^2 (^fE'ltif^Vx^A) , 106 ---xtCPU 
v*— ^teSI^-b ,10 7 -^CPUfJSi/n^ 

if, i o s -*a^ ^-y , 109 "-^^BwajWEit 
T—zfnsi mmmmm^m , no i 

l i ,112 -aj-y -e-h x— ^te 

,113 -#y -e-h W^ffl^n^^ l l 
4 •••^V^^$Wffl^~^^if, lis ••■xt^V^^ 

7 s — ^teas*-h .116 •-•xv^^fse^e, 1 1 7 

••^^ -y ^e-b Pflx— ( »2 co^-^te 

.2 04 --IfcfWfaa^^^T 1 — ^/K 204 
^0 a •••*Sfffi^Mff@^®X—^/^-r ^ . 2 0 4b 
1i:ftWMST0»fE'ISx-^VV7K^^^ , 204 c- 
-*^ttjMtf[IimfEm^^Vv^V^^, 8 0 1 
WRTJ /0««^«Blftx— ^/K 8 0 2 



(11) 



¥tm¥-l 0 -3 3 3 8 3 8 



[ mi ] 




(12) 



0 -3 3 3 8 3 8 



204c 
204b- 
204a- 



[ H2 ] 

B 2 



[ 08 ] 

m 8 



109 



201: JSfrMHElE^ 
* A® 



CYL#0 




CYLfrl 




CYL#2 




CYLJf 3 






CYL#a 





202: MmmrnmT-ysu 

BS 



108 



801 



203: -m.mmmm-r-7Ji< 



802 



CYL#0 




CYL#1 




CYL#2 




CYLJP3 






CYL#n 





cyl#o MfrSISfeiS^ 



CYL#n 



I 03 ] 



1 



Xy-y 7*304 



Xjr^3C5 




X 7^7*306 . 



X^-y 7*307 . 



(13) 



^ HS^l 0 -3 3 3 8 3 8 



[ 04 ] 



xy-y74Ql 



X-^y 7*410 



~^ftWRT_I/0 



SI 4 




Yea 



I 



X 



X7"y7°4Q3 



^ry 7°404 



X^y7"40S 



x-r y 7*406 



y 7*407 



[ H5 ] 

m 5 



y :/S01 



Xy^y 7*502 



Xy^y 7*503 

X^y 7*505 
X-7 L y7°5Ll 



X 



X^ y 7*506 



J*-7*y 7°507 



» 7*508 




7~509 



7*510 



(14) 



¥fffl¥-l 0 -3 3 3 8 3 8 




(15) 



WBB^Fl 0 -3 3 3 8 3 8 



116 



[ M7 ] 

m i 

116 116 



116 116 



| TRK#0 



TRK#e*1 



Parity ft m~| 



|TRK#0+1 [ 
jTRK#axl+l| 



| TRK#0+n-l [ 
] Parity #n xi | 



| TRKffnXm+(n-2) | 



| TRK#aXl-f-(n-l) | 
|TRK#px m +<D-lj j 



[ M9 ] 



Xj7*_S> 7*916 



I 



X^y 7*917 

A^y 7*918 ^ 
X^y 7*919 \ 



X 



¥^WRTJ/0«S»MfflB£JftlJ 



Return 1 



7*910 



7^ y 7*911 




7*912 



X^y 7*913 



^fy 7-914 



^ y 7°915 



